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This study proposes a genetic approach algorithm to solve the two echelon 
capacitated vehicle routing problem with time windows (2E-CVRPTW) which has 
never been presented with this approach before. It consists of six chapters that can 
be summarized as follows. 
 
Chapter 1: Introduction 
This study is the Two-Echelon Capacitated Vehicle Routing Problem with Time Windows (2E-
CVRPTW) in the distribution system. The scope of the delivery model is planning delivering 
goods from a main depot to the customers through intermediate depots, which are called the 
satellites on specified time. This problem is motivated by city logistics planning related to legal 
restriction, environmental impact, confined space, and congested network. Due to these policies, 
it becomes infeasible to use large vehicles and/or construct a depot facility inside the center of 
large cities. The objective is the minimization of the total transportation cost of the vehicles 
involved at both levels. Constraints on the maximum capacity of the vehicles and the intermediate 
depots are considered, while the timing synchronization of the deliveries in both levels is 
considered as Two-Echelon Capacitated Vehicle Routing Problem with Time Windows 2E-
CVRPTW. 
 
Chapter 2: Literature Review 
In this paper, 2E-CVRPTW was decomposed into two phases. The first phase (the second 
echelon) is solved by using a classical MDVRPTW, in which a genetic algorithm is used for 
preparing feasible solution and optimal solution. In computational study, the MDVRPTW is 
proposed to be the model for evaluating in the second echelon, the best known solutions are 
compared the best known solution found by Polacek et al. (2004) for validating model. The 
customer is visited by environmental-friendly vehicle exactly once. The second phase (the first 
echelon) is independently solved by using the similar procedure of the previous phase. Each 
satellite must be served by large vehicles based at the central depot. This paper presents an 
algorithm based on philosophy of the GA to solve the model of 2E-CVRPTW. GA has been 
adopted successfully to a wide variety of NP-hard optimization problems, such as the traveling 
salesman problem (TSP) and the quadratic assignment problem (Gen and Cheng, 1997; Goldberg, 
1989). The success is principally due to its clarity, easy operation, and greater flexibility. These 
are the major reasons why GA is implemented as an optimization tool in this paper also. 
 
Chapter 3: Hybrid Genetic Algorithms for Two–Echelon Capacitated Vehicle Routing 
Problem  
The 2E-CVRP model is solved using the developed HGA. The grouping procedure of initial 
solution of the HGAs is developed on an optimization technique in order to efficiently solve the 
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MDVRP problem in the second echelon. The 2E-CVRP benchmarks were tested for evaluation 
the algorithm. However, the MDVRP benchmarks proposed for future testing after the 
improvement of algorithm because they are the large-scale problems. The algorithm shows the 
effectiveness and efficiency, as based on the 21 instances tested in this study 
 
Chapter 4: A Genetic Approach for Two-Echelon Capacitated Vehicle Routing Problem 
With Time Windows 
The 2E-CVRPTW model is solved using the developed GAs. The crossover procedure for 
preparing the chromosome representative solution is developed on an optimization technique in 
order to efficiently solve the MDVRPTW problem in the second echelon. The new 2E-CVRPTW 
instances set were tested for evaluation the algorithm. Also, MDVRPTW benchmarks proposed 
for testing after the improvement of GA-2 algorithm. The algorithm shows the effectiveness and 
efficiency, as based on the 20 instances tested in this study. 
 
Chapter 5: Application for Osaka Network 
There are 30 customers, 3 satellites and 1 main depot in Osaka Network for testing the model 2E-
CVRPTW. There are 6 scenarios for test results, it seems that the route cost of scenario 1, 2 and 3 
that was tested by 2E-CVRPTW model are higher than the scenario 4, 5 and 6 that was tested by 
classical CVRPTW because this study considered only distribution cost, vehicle fixed cost and 
depot cost. However, if the study considers total costs include environmental costs and 
congestion cost, penalty cost the total costs of 2E-CVRPTW model trend to be lower than 
traditional CVRPTW model. 
 
Chapter 6: Conclusion and Future Research 
New model of 2E-CVRP is applied to 2E-CVRPTW. Both stages must be optimized to satisfy 
transportation choice and customer server within time windows. In this research evaluate the 
model of freight transport for two layers in Osaka network, where satellite platforms are used to 
transship goods from vehicles arriving from main depot to smaller, center-city-friendly vehicles. 
The future research should be include congestion cost, environmental cost penalty for services 
cost to evaluate efficient model 2E-CVRPTW. 
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